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ABSTRACT

In order to build a quiet and comfortable ship, the noise levels on board ship must be predicted at
early design stage. Statistical Energy Analysis(SEA) developed by R.H. Lyon has been well known
to be the most useful frame work to study the energy flow of noise and vibration in structure.

This paper applied this theory to predict the transmission loss of structure-borne noise of model
structure and has developed computer program. Components constructiong model structure have been
all considered as SEA elements, And we also estimated the SEA parameters from the model structure.
Using SEA and a new conception of STL, we found the transimission character of structure-borne
noise theoretically by the idealized ship model, and then compared the results with three cases.
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Materia (x 10%kg/m) v (m/sec)
Steel 7.85 5850
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Cement 1.70 3000
PVC 1.35 1550
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Table 2 Priciple particulars

Length over all 32.7TM
Legth B.P 30.3M
Breadth 6.0M
Depth 3.18M
Draft 1.2M
Displacement 130.0M?3
Gross tonnage 120.0ton
Speed 16 Oknots
Main engine 650hp x 2 (set) 2300rpm
Generator 54hp x 2 (set) 1800rpm
Number of propeller blade 5
Propeller R. P. M 920rpm
Passenger 198 persons
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Table 3 Inherent loss factors 7, e w10
——— elemant 18
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Steel 7mm + + + M T o emant 23 i
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=)
(Hz) 50mm 50mm 50mm g 0 lement 38 "
E 8 /
63 0.001 0.00667 0.01 0.025 . :g b fb——e—
125 0.0008 0.00609 0.0045 0.02 E :
250 0.0006 0.00514 0.0045 0.013 0
63 125 250 500 1000 2000 4000 8000
500 0.00046 | 0.00537 0.003 0.008 octave band center frequency(Hz)
Fig. 11 Comparsion of transmission loss
1000 0.00035 0.00489 0.0023 0.0035
(all element — 7mm stell)
2000 0.00028 0.00368 0.0016 0.002
4000 0.00025 0.00252 0.001 (.0011
——8—— slement 10
8000 0.00021 0.00172 0.0006 (.0006 O clement 18
—®— element 20
——O——— glemant 23
——h— element 27
——4&—— elenant 38
e e
g 20 .
3 e
é 15 'L——O———O\’,ﬁ
= ?_JL“_
E 10
£
0
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s ' oy Fig. 12 Comparsion of transmission loss
(Hz) ™~ F g (P/R — 7mm steel +50mm glasswool, others —
1) 7t steel |
5T Seel 201 ekwool 7mm steel)
3) 7t steel+50t plywool
4) 7t steel
Fig. 9 Inherent loss factor of model
—8&— glement 10
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g 25
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(H2) T8 Fig. 13 Comparsion of transmission loss
Fig. 10 Mode counts of subsystems (P/R — 7mm steel +50mm glasswool, others —

(all element — 7mm steel)

582/512 A2 X EBSS X /A 6A A 5&, 1996

7mm steel)



r)«l
B
o,
fu
2
=
r—?‘-‘:
=Dl=1"
1
2
2
-

YRS HolFT o
Z

dd Agede 27 Ly, Ta4, + 34
Hatel 57kx A5 me{sidoh, ZEow 1y
ol 2l 7t Qe gloja] AAR HAF AR
o], AAQ A4S, 240 WA o] FolHr)

= qlement 10
—0— elarment 12
T elemant 20

40

——— slemaent 23

35 & element 27
% 30 —e—— olemaent 338
@
_'é 25
g
a ,b—g‘—w\_*\‘\‘\’
‘2 15 o
E W
E 10

5

0

63 125 250 500 1000 2000 4000 8000

actave band center frequency(Hz)

Fig. 14 Comparsion of transmission loss
(P/R — 7mm steel +50mm glasswool, others —
7mm steel)

—8— qlermant 10

O glarnent 18

T element 20

14 ——0—— element 23
12 T element 27
g 10 ——— olement 38
b
o
= o7
e
Z 6
54
2 9

63 125 250 500 1000 2000 4000 8000

octave band center frequency(Hz)
Fig. 15 Comparsion of transmission loss with thickness
variation for pure steel
(bottom — 7mm deck — 67mm, bridge top —
Smm)

40+
35
304

transmission loss(dB)
S

STL (dB)

O sTEEL 7MM
B STEEL + ROCKWOOL

B STEEL + PLYWOOD

transmission loss(dB)

[ STEEL + GLASSWOOL

63 125 250 500 1000 2000 4000 B80GO
octave band center frequency(Hz)

Fig. 16 Comparsion of transmission loss
with characteristic material (element 10)

O sTEEL 7MM
B STEEL + ROCKWOOL
B8 STEEL + PLYWOOD

104 [0 STEEL + GLASSWOOL

B3 125 250 500 1000 2000 4000 8000
octave band center frequency(Hz)

Fig. 17 Comparsion of transmission loss
with characteristic material (element 18)

[3 clement 1
B element 10

W element 20

STL (dB)

B clement 23

MW clarient 27

elerent 38

63 125 250 500 1000 2000 4000 8000
octave band center frequency (Hz)

Fig. 18 Comparison of STL (all element — 7mm steel)

O clement 1

& aerment 10

B clerant 20
B clerment 23

B element 27

63 125 250 500 1000 2000 4000 8000
octave band center frequency (Hz)

Fig. 19 Comparison of STL
(P/R — 7mm steel +50mm glasswool, others —
7mm steel)

O alement 1
=
) BB element 10
=
2 M ¢lement 20
w

B clement 23

W clerant 27

A elerent 38

63 125 250 S00 1000 2000 4000 B00O
octave band center frequency (Hz)

Fig. 20 Comparison of STL
(P/R— 7mm steel +50mm glasswool, others —
7mm steel)

ok

TEZUSSHEX/A 6 A A 535, 1996 /583



2) <l Ze] FARSe] wE
(S/G room, E/R, No.7 room)Z ]9]??} 8 a7t
7mm7Z; 8+ 50mmu A3 (glasswool. rockwool. ply-
wood)d %9 3717 AR JFoia] mAe sty
o, a2 A3 A, A3hE 8l AR g o of
B AREAS Hotsh Fage] webd Mag 1
#lo] Fig. 11~Fig. 170]t},
WAsd el F5e W& de542 Fig 12~Fig.
14o| A vbehd ule} 2ro] glasswoole H F3p4ef
Aol 4] 1B AL BelH, rockwool | F3} of
Aol e F2 AGEAAE Holxyl 173 o

g_aJrF— ﬂg_; B 23S &hqldr 3= o)
g3 Fig. 15~Fig. 17o]4 B

o RN Aejsl Wolgel ohel yawe )
A ehkel, slRee) T 2 hdAE W
ol

Eshuche gwe FAY o] FrAYS ¢ &

ol
AR

4.4 mhdlie] STL T A

2.34"e 4 A3 &-2% (sound temperature) ¢
e malele ® A mde] 7 87 o
w2 555 Fig 18~Fig. 21e] vbepfiglc}, &k
STLEAM] #8429 7z} FAANEY STLE;@%‘*%
Table 4o vlepf ule} 7o, 8

O alarment 1

B element 10

STL (dB)

B elerunt 20
B elernt 23

M elerant 27

E3 alemant 38

63 125 250 500

octave band center frequency (Hz)

1000 2000 4000 8000

Fig. 21 Comparison of STL
(P/R — 7mm steel +50mm glasswool, others —
7mm steel)

Table 4 STL correction of each materials

Description STL correction(dB)
7mm steel (—)4.75
7mm steel +50mm glasswool (—)4.72
7mm steel +50mm plywood (—1)4.56
7mm steel +50mm rockwool (—)4.57
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